Response to the increase of oxidative stress and mutation of mitochondrial DNA in aging.
In the aging process, mitochondrial function gradually declines with an increase of mutations in mitochondrial DNA (mtDNA) in tissue cells. Some of the aging-associated mtDNA mutations have been shown to result in not only inefficient generation of ATP but also increased production of reactive oxygen species (ROS) such as superoxide anions (O2-) and hydrogen peroxide (H2O2) in the mitochondria of aging tissues. Extensive studies have revealed that such an increase of oxidative stress is a contributory factor for alterations in the expression and activities of antioxidant enzymes and increased oxidative damage to DNA, RNA, proteins, and lipids in tissues and cultured cells from elderly subjects. Recently, we observed that gene expression of several proteins and enzymes related to iron metabolism is altered and that aconitase is extremely susceptible to oxidative damage in senescent skin fibroblasts and in cybrids harboring aging-associated A8344G mutation of mtDNA. Of great importance is the perturbation at the protein and activity levels of several enzymes containing iron-sulfur clusters in skin fibroblasts of elderly subjects. Taken together, these findings suggest that cellular response to oxidative stress and oxidative damage elicited by mitochondrial dysfunction and/or mtDNA mutations plays an important role in human aging.